
PRINT OF DRAWINGS 

AS 0,^?^<lINAXXYFtt£D 




vO 

m 
m 

m 
<□ 



1^ 



7> 



7^ 



7S 



"7^ 



CO 

a 



7S 



7T 



7^ 

<M 
O 



1 _J 



CJ 

o 



7^ 
o 



7S 



7^ 

CJ 

o 



7^ 

CJ 

o 



o 



7^ 
ro 
o 



7^ 



7^ 

fO 

o 



7^ 
o 



i _3 



7^ 

CM 

o 



7^ 



CJ 

o 



7^ 
to 
o 



7^ 
to 
o 



TV 



to 



7^ 
to 




m 

m 



r I r\ I I 1 



00 <^ 



7^ 
o 



to 
o 



7^ 



O 



<t o 



7^ 
IT) 

a 



7S 



7^ 
in 
o 



7^ 
in 
o 



7t 



7^ 
in 
o 



I 

m 
ro 



CD 

-J 

o ^ 




PRLNT OF DRAWINGS 

AS O^^ WAJLLY FTLE P 




M 

in 
m 




CO 

o 



i 



7^ 

to 

O 



7^ 



7^ 

o 



to 
o 



7^ 



7S 



ro 

cr5 




Jl_JLJl_JLJLJlJl_r PHo 

LJi_ri_Ji_ji_ji_Ji_rL PHI 



04 



ooT 



04 



J 



0-4 



NOT- RESET 
IN-. DATA 
IN- VALID 
IN —ACCEPT 
YffT D_LDOUT 

L Qain 
L Qaout 

ZJ(Jl OUT- DATA 
OUT— VALID 
[_ OUT— ACCEPT 



I ■ I . I ■ I . 1 I I I I I I I I I I ... I 
630 670 7IO 750 790 830 870 



FIG. 5(B) 



TIME 




1 PfUNT OF DRAWINGS 

• ■'■ ■ ] AS OP|^ INAIXY FILE D 




O 



m 
ru 



PHI 



PH0 



> 



lN-DATA(7^oi> — r 



D Q 
CK Q 



MDCZlO) 



MD(2) 
N_MD(7:0) 



LDIN 



s 


N_ 


.MD (7) 


s_ 


N_ 


MD (6) 




N. 


.MD(5) 


V 


IM. 


-MD(4) 




N- 





.NAND I 




.EPREV 



IN-EXTN>- 



D Q 
CK 



LEIN 



D Q 
CK 



LDOUT 



D Q 

CK 
LEOUT 



- lOUT-DATA (7:Ol > 



DATA-ADDR>> 



OUT-EXTN> 



FIG. 6 




rpHT> 

|PH0> - 



IN-DATA(7^=Oy> 



IN-EXTN^ > 



NOT-RESEf-Q> 



IN_VALID> - 



< I N- ACCEPT H ' 



::=OCK 



D Q 



MID- DATA (7=0) 



LD IN 



D Q 



INV10 



MID -ACCEPT { 

S4 



LE IN 




NAND lO 



D Q 



INV12 



INV 
16 



LV IN 



NAND 
16 



NAND/ 
12 / 
S5 



LAIN 




Q D 
CK 



LI1 



MID- DATA (7) 
MID- DATA (6) 
MID- DATA (5) 
MID- DATA (4) 
MID-DATA (3) 
MID- DATA (2) 



D Q 
CK 



LI2 



D Q 



CK 



LI3 



D Q 
CK 




NAND 20 



NAND 22 



S3 



NAND2'4 



FIG. 8(A) 




PRINT Of DRAWINGS 
• AS Q^^INA IXY FILED 




O 

h 
m 



!3 



NAND 
26 



2 



INV\7 
26 Y 56 



D Q 
QCK 



LD OUT 



D Q 
dCK 



LE OUT 



flCK 



LVOU 



Q D 
CK 



LA OUT 



MID-EXTN 

NAND 30 



ZgZTLOi 



C CK 



-7. L02 



-dRq 



DtCK 



L03 



NAND 
28 



<3 



INV 
28 



- jOUT-DATA(7=0)> 
- iOUT-EXTfNr> 



OUT-VALID> 



■<bUT, ACCEPT 



- jDATA_TOKEN > 



NOT-DUPLICATE > 



FIG. 8(B) 




in 



LrmiJi_nj'^rLAAAJu 



c c 



VooHx ^ oo ) ^o)CoK 



XIMZXi£l>®><31I>®®<02! 



Ill'"' 



I I I I I I I I I ' ' ' I ' . I I ' 1 ' ' ' ' I 
923 988 I053 IMS 1183 1248 1313 



PH0 . 
PH 1 

NOT_RESET 

IN_EXTN 

IN_DATA 

IN-VALID 

IN_ACCEPT 

M1D_EXTN 

M I D_ DATA 

MID-VALID 

Ml D_ ACCEPT 
OUT_EXTN 
OUT- DATA 
OUT- VALID 
OUT-ACCEPT 
DATA-TOKEN 
NOT- DUPLICATE 

•-TIME 



FIG. 9(B) 





PItLNT OF DRAWINGS 
AS /^r*^<7rWAf f V ptt vj^ 




a 
w 
m 

a 

a 
I- 

O 



Token 

Decode 
33 



31 



32 



Input 
Latches 



34 



44 



Register Register 



40 



46 



Action 

Identification 
39 



37 



35 



38 



Processing Unit 
36 



Output 
Latches 



41 



42 



FIG. I O 




o 




o 



O 



=3 rs <^ 



CO 





ex: 


Q 
LU 


LU 




•-is 




g: q 






a: 




CO 


O 




CO 


h- 




DRE 


<I 

cc 

UJ 












GEI 





ro 



FIFO 


CD 


i 






in 






FORK 


5S 



C\J 



Ll. 




PRINT OF DRAWINGS 
AS or^ TNALLY FTLE P 




a 

'<i 
O 

m 

ID 

!□ 

!U 
IP 




c5 







CO 


O 


CO 


H- 


LU 
OC 


oc z: 


Q 


LU 


Q 




<^ 


UJ 

o 



ro 



OC 

o 





o 

'si 
f-A 
(□ 

m 
m 

■ 

m 
ly 
o 



FIG. 15 



162 



PICTURE-START 



PICTURE-END 



166 



PICTURE-START 



PICTURE-END 



161 



163 



■164 



165 



j67 
__I68 



FIG. 16 



-•■t '•Xir->r<:-..';''' 
.... 



^;'>^:.r:*^>■■•^^■^•v: : - 





PRXMT OF DRAWINGS 



AS 



INAIXY FTUJl 




a 

Si 

o 
In 



o 



FORWARD 
PREDICTION 
FILTER 
20I 



BACKWARD 
PREDICTION 
FILTER 
204 




FIG. 18 



CO 

CD 
LU 

cr 



m 

lU 

b 

i=±: 

iy 

a 



8 



o 

UJ 

o 



ro 

CJ 



C7> 
CJ 
CJ 



CO 
CI5 

cr ^ 

CJ 
LiJ CJ 
Q 

o 



ro 

CJ 
CJ 



CJ 
CJ 
CJ 



CJ 

ro 

CJ 


)DER 




CO 

ro 

CJ 




: DEC( 


OO) 
CJ 

cjI 




ro 
ro 

CJ 


VALUE 




ro 

CJ 




i 


i 






CJ 
CJ 






CO 
CJ 
CJ 


:tector 

225 










Q 







CO 

Is 

o 



ro 
CJ 



O 

CVJ 



UJ _ 

CVJ 
LU CJ 





\ PRINT OF DRAWINGS 

/ AS riJg^rwAf T V pn rn 




'^4 



to 

UJ 

o 
o 



CO 



PO 
CO 
UJ 

o 
o 



I— 

CO 



8 



8 



CVJ 



> 



CO 



CVJ 
O 






1. FRIWT OF DRAWINGS 

I AS Of-^ rNALLY mjE D 




O 

I 

m 

o 
1^ 




CO 

CVJ 
CO 
CVJ 



LlJ 

QX 




OLU 




OQ 


Q — 





o 

CO 
OJ 



GO 
CVJ 



ro 
CO 
OJ 

A 




O 
00 
CVJ 



9-' 



CVJ 
GO 
CVJ 



CVJ 



00 
CVJ 



CO 
CVJI 



m 



o 

O 

in 



ADDRESS GENERATOR — 30 



OTHER 

STAGES/ 

BLOCKS 

OF THE 
CHIP 



CONTROL ~I 



WRITE 



EXTERNAL 
DRAM 

303 



READ 



DRAM INTERFACE 
302 



FIG. 23 





■ I PRINT OF DRAW INCS 




<t — 



o 

in 



CO 
CO 
UJ 

or 

Q 

<c 
<i 

UJ 

a: 



z 



ZD 
O 



lU 

'.0 



—I 




o 




cr ^1 


1— 


— 


^ roi 


O 




O 





LU 
O 
O 





CO 




CO 
LU 




cr: 




CD 



























I 









-1 






Qi: 





CVJ 

CD 



CD 
ro 



or CO CO ^ 

LU LiJ Ql- 

5 & Zj u- o 

*^ s;; CO o 





.i.l. PRINT OF DRAWINGS 

i ■ ^ ■• -^m AS <y^qi^JLYrn^ 




INPUT DATA 



1 





FORMAT 
331 


'-•4 

'''■t-l 




a 
m 

fy 


1-D PREDICTION 
X-COORDINATE 
332 


E 

o 


1 


ilJ 
;S 


DIMENSION 
BUFFER 
333 








1-D PREDICTION 
Y-COORDINATE 
334 




OUTPUT DATA 



FIG.28 





PRINT OF DRAW 

-15^: ;v^':| AS C^r^ INAIJ.Y FILE D 




o 

(□ 

m 
iU 

is 



^0 



Multiplexed audio/video, 
data 



DRAM 



DRAM 



DRAM 



i 



Audio / Video demultiplexor 



Coded video data 




Spatial Decoder 
Spatial Decoder 




± 



Temporal Decoder 
Temporal Decoder 




Image Formatter 
Video Formatter 



Coded audio data 



Control 
Microprocessor 



Audio Decoder 



Raster video data 



FIG.29 





PfUNT Of DRAWINGS 




J Data 


Spatial 
Decoder 




Formatter 




Buffer 









FIG.30 



o 

i'3 

m 

E 



^ DRAM ^ 



Coded Data 



Spatial 
Decoder 



Formatter 



FIG-3 I 



^ DRAM ^ ^ DRAM ^ 



Coded Data 



Spatial 
Decoder 



Temporal 
Decoder 



Formatter 



FIG*32 




13 

oQ 

"•J 

1=!. 
O 

m 

in 

P 
iu 



. PRINT OF DRAWINGS 




ron bit 



6 word Token 



1 word Token 
Start of Token 

End of Token 



bits 7:0 



mi 


[ 1 1 1 1 I 1 

■ 1 » 1 L-i 1 1 


mi 


I 1 1 1 1 1 1 

' ' « 1 1 1 1 


mi 


1 1 J T I t 1 

1 1 1 1 1 1 1 


mi 


1 T I 1 1 1 ' 

' ' 1 1 1 1 1 


mm 


T 1 — 1 1 1 1 • 

1 1 1 1 1 1 1 - 


mi :::::: : 


mi 


T 1 \ r I . 

1 1 t 1 t _i 1 


mi 


T 1 T III! 

1 1 1 1 .1 _J 1 


Mil 


T 1 r 1 1 1 < 

1 1 1 1 1 1 1 


II ' ' ' ' I —J — 1 — 



FIG. 33 



, — e5Ctension bit 



bits 7 



Address field 
Data field 



3 word Token 



FIG.34 





O 
tO 

SI 
I J. 

h 
m 
m 

i — 

lU 



r 



extra bit 



FIG.35 



1" 


7 


6 


5 


4 


3 


2 


1 


0 




A 


A 


A 


A 


O 


D 


D 


D 


1 ^ 


D 


D 


O 


D 


D 


D 


D 


D 


1 ^ 


A 


A 


A 


A 


A 


A 


O 


O 


1 ^ 


D 


D 


D 


D 


D 


D 


D 


D 



Unused bit 



Non DATAToken 



DATAToken 



U 



MPEG 4:2:0 
macroblock 

FIG.36A 



u 



JPEG 2:1:1 
macroblock 

FIG.36B 





PRINT OF ORAWIMCS 




'-4 

in 

iU 

H 

a 

iU 



clock 

valid 

accept 
data 



2< 



FIG.37 



TIME 



Coded video dat 




Raster video data 

FIG.38 




PRINT OF DRAWINGS 




Decoder clock propagation 





Oscillator 






















system de- 
mux 




Spatial 
Decoder 




Temporal 
Decoder 




Image 
Formatter 



Data propagation 



ID 
ID 

in 



FIG-39 



Clock 



valid / accept 



data / extn 



2. 4 



2. 4 



FIG.40 



TIME 




PRINT Of DRAWINGS 




Access Start Data Transfer KT^^ Default State 



FIG.4 I 



Q 
yQ 
'sf 

13 

m 

lU 

i 

m 

O. 



RAS 



DRAM_addr[10:0] ZX 



CAS[3:0] 



WI 



OE 

DRAM_data[31:0l 



8 



FIG.42 



TIME 




PRINT OF DRA\%INCS 

;INAIJLY FTLEP 




!3 

«0 



lU 



RAS 



DRAM_addr[10:0] □>< 



WE 



CAS[3:0] 
OE 

data[31:0] 



CAS[3:0] 

OE. 

data[31:0] 



CAS[3:0] 



OE 



data[31 :0] 



Row address timing 



Start of read 



Start of write 



Start of refresh 



FIG.43 



TIME 





:| AS O^^^ rNALLY F ft-PP 




o 

Si 

(□ 
in 

m 

h 

5t ! 
1 

^0 



RAS 

DRAM_addr(10:0] 

CAS [3:0] 

WE 

OE 

DRAM_data[31:0] 



RAS 



DRAM_addr[10:0] 



CAS[3:0] 

We 

OE 

DRAM_data(31:0] 



6 



FIG-45 



TIME 



FIG.46 



TIME 




\ PRINT Of ORA WINGS 

/ AS j>r^ rNAixY Fm p 




h i 

ly 

la 
13 



RAS 

DRAM_addr[10:0] 



CAS[3:0] 

We 

OE 

DRAM_data(31:0] 



FIG-47 



TIME 



Hidden bits 


23:22 




8:0 


High column 
address bits 


21:15 


Row address 


14:6 


10:4 


Low column 
address bits 


5:2 




3:0 


Byte select 


1:0 



Row address 
bits 



Column address 
bits 



FIG.48 





m 
m 



Any bus 



Any strobe 




FIG. 5 I 



TIME 



CAS[3:0] 



DRAM_data[31:0] 




FIG.52 



TIME 





\ FRIMT Of DRAWINGS 



enable[1] 



enable[0] 



addr[7:0] 



rw 



clata[7:0] 




27 



30 



29 



26 



r 



\ 



28 



32 



31 



X 



FIG.53 



TIME 



enable(1] 
enable[0] 

addr[9:0] 

rw 

datapzO] 




FIG.54 



TIME 




1 




PRl^T OF DRAW uses 




O 
ill 



^0 
1^ 



8 bit value 



16 bit value 



bits[7:0] 



bils(7:0) 



bits[15:81 



32 bit value 



bits(7:0I 



bits(15:8I 



bits(23:16] 



bits(31:24] 



base + 3 
base + 2 
base + 1 
base + O 



FIG.55 





PIULNT OF DRAWINGS 

AS OPtf^^ ^AJLLY mjE P 




m 



1=^ 



C 



DRAM 



Display 



DSM 



Audio / Video demultiplexer 



Spatial 
Decoder 



Temporal 
Decoder 




Image 
Formatter 



VTG 



Audio Clock 



FIG-56 



coded data 
clock 



decoder clock 



|iP clock 



Audio Decoder 



display clock 




FIG.57 




PRINT OF DRAWINGS 

AS Qg^^l ^AIXY FnjS P 




Off-Chip DRAM 



Coded data buffer 



Start-up control 



Start code 
detection 



Input circuit 



CO 

■o 
o 

"O 

*> 

■o 

CD 

o 
O 



Token buffer 



DRAM interface 



Huffman . 
decode and 

video 
demultiplex 



J. 



Inverse 
modeler 



Inverse 
quantiser 



Inverse DCT 



Microprocessor interface (MPI) 



cn 
cz 

O r- 

e s 

i^J5 o 
cn 

O <2 
t: o 
UJ o 

CD 
> 



FIG.58 




\ PRJLNT OF ORA WINGS 




•4 



Data bytes or Tokens via 
Coded Data Port 



Input 
Circuit 



T 



Tokens via 
microprocessor 
interface 



FIG.59 



Tokens to start code detector 



ly 



3 . 



coded_clock 

coded_valid 

coded_accept 
coded_data[7:0] 

coded_extn 

byte_mode 



i i 



FIG.60 



XZZZXZIZXZZZXZZ^ 



TIME 





PRIM T OF DRAWINGS 




m 



13 
CL 



- w_ 

CD O 

-at: 
.O 



Non-data Tokens 



Serial analysis of 
DATA Tokens for 
start codes 



Additional Token 
insertion 



SB 

to ^ 
c c 

CD O 



FIG.6 I 



13 

3.1. 

3 — 

ly 



Long DATA Token 



nszr 



Start Code 
Detector 



S E 



Short DATA Token 



Start code detected and 
converted to Token 



4 



FIG.62 





PRINT OF DRAWINGS 




o 

-Ttnf 

is 



1 • t • • 'i 



I 



Non data Token inserted before 
Start code in DATA Token ^<^^^ 



Start Code 
Detector 







FIG,63 



ES3 



This looks like an MPEG picture start 



0x00 



0x00 



0x01 



OxOO 



0x00 



0x01 



0xB8 



This looks like an MPEG group start 
FIG*64 




This looks like an MPEG slice start (0x28) 



S3 

b 
m 

lU 



OOCXDOOOO. 00000000 00000001 00101000 00000000 OOOOOOqp 00001000 



i 



This looks like the prefix for a non-aligned 
MPEG start code 



FIG.65 



data discarded by discard all data 
or start code search 



"new^ video sequence 




"old" video sequence 



entry point for new 
video 



ena < 



end of "last" 
picture 



filing system data 
blocks 



FLUSH inserted to reset 
discard all mode 



FIG.66 




o 

b 
m 

fU 

« 

lU 



i 



Detect end of picture and introduce PICTURE_END 



Optionally stop after PICTURE_END and introduce 
a FLUSH following the PICTURE_END 



Conditionally introduce SEQUENCE_START 
before PICTURE_START 



Introduce CODING_STANDARD 
before SEQUENCE_START 



T 



FIG. 67 



vi 




4 



PRJU^T Of DRAWINGS 




(3 



13 
*0 



Coded data 
buffer 



Huffman 
decoder 



sToken buffer 



From start 

code 

detector 



Bit counter 



Control logic 



c 



Output gate 



To inverse 
modeller 



Off-chip process 



3 



FIG,68 



Coded data and Token buffers 



B 



Bit 
Counter 



Enable 
Queue 



Output 
Gate 



FIG-69 





t. PRLNT OF DRAWINGS 

7 asop^^^t Waxx,y n mp 



V .>.j.^i->jgicc^ 




Start code 
detector etc. 



Coded data buffer 



Huffman 
Decoder 



Token buffer 



Inverse 
Quantiser etc. 



FIG.70 



Buffer limit 



Buffer base 


Region of buffer 
holding valid data 




Buffer length y 








^ / 
















Buffer read 



Buffer number 



Defined limits of one 
buffer 



Physical limit of the DRAM 
array 



FIG.7 I 





PRINT OF DRAWINGS 



f AS OK^^if^ fiAJULY FELE D 




Ccxjed data and Tokens 
from coded data buffer 



'-4 









Parser 








Huffman Decoder 




Macroblock Counter 




Tokens to the Token 
buffer 






ALU 







a 
m 



FIG.72 



ilJ 



frame buffer 
used by codec 



a macroblock 



valid area of 
picture 




horiz^macroblocks 



09 

_o 

o 
o 

CO 

E 

a> 
> 



FIG.73 




PIUNT Of DRAWINGS 




blocks_h 0 



blocks_h_1 



bIocks_h_2 



o 
o 



o 
o 



FIG.74A 



FIG.74B 



max_h 



max_component_Id 




FIG.74C 



FIG.74D 



horiz_macroblocks = horiz_pels 15 

1 6 

vert_macroblocks = vert_pels+ 15 

16 




PRINT OF DRAW INCS 
AS Qgj^^n ^AIXY FTLXD 



-l'^^^^^^ 




i3 



ry 



iU 



From Token buffer 

Run and Level representation of quantised coefficients 



i 



Inverse Modeller 



Expanded to 8x8 blocks of quantised coefficients 



Inverse Quantiser 



8x8 blocks of coefficients 



Inverse DCT 



T 



8x8 blocks of pixel information 



To output of Spatial 
Decoder 



FIG-76 



Quantised 
values 




Scale factor 



FIG.77 





ilh PRIMT OF DRAWINGS 




ID 

"4 

! I 

1 = 

in 

m 



Quantised 
values 



-(x> 



Post 
Processing 



Quantisation 
tables 



FIG^78 



Control logic 



m 

^0 



Scale factor 



Quantised 
values 




Post 
Processing 



T 



FIG-79 



□L 



Quantisation 
tables 



Control logic 





■13 
!1J 

lU 



,4 



PIUNT OF DRAWINGS 
AS OR/^WAI^LY FILEP 




OxCO 
OxBF 



0x80 
0x7F 



0x40 
0x3F 



0x00 



Table 3 



Table 2 



Table 1 



Table O 



Down loaded non- 
intra table 



Down loaded intra 
table 



Default non-intra 
table 



Default intra table 



JPEG view of tables 



MPEG view of tables 



Scan 



FIG.80 



Image 



Frame 



Scan 



Scan 



FIG-8 I 



Q 




1- 






DC 


< 






Q 










CO 






1 

LU 






CO 




0 


1 

0 








tu 






ID 


Q 




a 


0 




tu 

CO 


0 





FIG.82 



CO 

D.' 

ZD 

o 

oc 

C3 



CC 
CO 

I 

LU 
CC 



O 

a. 




CC 
CO 

I 

LU 

a: 

ZD 
H- 
O 

D. 



1 




Q 












LU 


data 




uJ 




0 


C 




Z 


CO 




LU 


0 
CO 

1 




ZD 




SEQ 



One scan 



One frame 





PRINT OF DRAWINGS 



(-3 

in 

iU 

o 
ry 



C 



Off-Chip DRAM 



cn 
c 

o I— 
E 5 

CO o 

o £2 

;= o 

LU cj 
CD 
> 



3 



T 



Form prediction 
address 



DRAM interface 



Interpolate / 
filter prediction 



Separate 






motion vectors 




















Picture 
sequence 
control 



Microprocessor interface (>iPI) 



o ^ 
a> cr 

co CD 
CO o 

S»-o 
o c: 

O CO 
CO "O 



FIG.83 





v J PRliNT OK DRAWINGS 

'^1 AS OR^^rTf WAXXY FTt-EP 




o 

in 



iu 



plcture_buffer_1 



p?clure_buffer_0_ 



Picture 1 
Component 2 



Picture 1 
Component 1 

Picture 1 
Component O 



Picture 0 
Component 2 



Picture O 
Component 1 



Picture 0 
Component 0 



component_offset_2 



component_otfset_1 



component_offset_2 



compon€nt_offset_1 



Picture's 
temporal 
reference 



8 



B 



B 



B 



Picture sequence in 
coded data 



Picture sequence 
required for display 



B B 



B B 



FIG-85 




PRLNT OF DRAWINGS 




Picture buffer 



I 



FIG.86 



m 

lU 

i 

fu 



Picture buffer 



AP 



Picture buffer 



I 



FIG.87 



Picture buffer 




Picture buffer 



FIG.88 





Picture buffer 



Picturp buffer 



J 



previous P 
or I 



FIG-89 



Picture buffer 



Motion vectors 



1 f 



Picture buffer 



Form 
prediction 



Error data 




FIG.90 




1 PRINT OF DRAWINGS 




\t 
O 

m 

lu 

•as? 

i«=i 



Q 

cn 
< 



CO 

I 

Q 
O 
O 



CO 



ZD 

a 

CO 



I ^ r 



Sequence of pictures 



I I I I I I 



FIG^9 I 



x: 

CO 



picture layer 



groups of blocks 



macrobiocks 



blocks 



FIG-92 





PRINT OF DRAWINGS 




E : 



lU 

o 



;^ 

CO 

I 

LU 

cc 



o 



LU 

o 



LU 
CC 

J 

< 

cr 
o 



LU 
OL 
>• 

LU 
CC 



O 
Q. 



1 \ — \ r 



Picture formed of groups of blocks 



I I 1 I 





Q 








LU 




1 

LU 




QC 




CD 




h- 




O 




Q. 



FIG. 9 3 



CIF 



QCIF 



0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 



FIG.94 





PfU>T OF DRAWINGS 
AS OP^ ^AJLl^Y FILEP 




I— 

az 

CO 

I 

LU 
O 
-J 

cn 



1 r 



1 \ — r 



Group of blocks formed from 
macroblocks 



J \ I L 



FIG.95 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 



FIG.96 





PRi>T OF DRAWINGS 




1 


2 


3 


4 




m 



4 blocks of Y 
data 



1 block of Cb 
data 

FIG.97 



1 block of Cr 
data 



o 


o 


o 


o 




C4 


o 


o 


o 


o 


o 


o 






































o 


Q 


o 


Q 


Q 





o 
o 



Q 



o 
o 



o 
o 



< 



o 
o 



<: 
o 



FIG.98 




1 PRIAT OF DRAWINGS 
I AS /^g^TTWAf r V irrt gw^ 



1 


2 


3 


4 


5 


6 


V 7 


8 


9 


10 


11 


12 


13 


14 


15 


16 



1^ 

is 
m 
iu 



59 


58 


59 


60 


61 


62 


63 


64 



FIG.99 



sequence layer 



group of pictures layer 



picture layer 



slice layer 



macroblocks 



blocks 



FIG- I OO 





PRINT OF DRAWINGS 




■Q 

"J 

is 

in t 



Q 
< 

CO 

I 

o 
z 

Q 
O 
O 



CC 
CO 

I 

LU 
O 

LU 
ZD 

a 

UJ 
CO 



1 — \ — r 



Group of 
pictures 



I I I 





1 




< 




ART 




1 








o 




1— 
















CO 












TA 




I 

LU 
O 












CO 










CD 

1 




1 

o 




EN 




o c3 

1 






CODIN 




SEQU 





FIG. I O I 



CC 
CO 

I 

a. 

ZD 
O 
DC 
CD 



LU 
Q 
O 
O 

I 

LU 



Q 
LU 
CO 
O 



o 
oc 
m 



Group of 
pictures 



J L 



FIG. I 02 




L' PRINT OF DRAWINGS 




I-* 

m 

lU 

i 

a 

iu 







LU 










O 
















1— 




LU 




1 1 1 


oc 




OC 




JRE.TYPE 


STA 




EFE 




RE. 




tr 

1 

—J 








< 




PICTl 


PICT 




TEMPOR 





1 1 1 




L-J 








Picture 




LU 


composed of 




Ui' 


slices 




GC 
ZD 






h- 






O 


1 1 1 







FIG. I 03 



CO 
CO 

I 

LU 
O 
-J 

CO 




FIG. I 04 





PRl^iT OF DRAWINGS 




is 
in 

lU 




4 blocks of Y 1 block of Cb 1 block of Cr 
data data data 



FIG- I 05 



1^ 



1:^ 



o 


o 


o 


o 




CM 




o 


o 


o 


o 






o 


o 


o 


o 


o 


O 




o 


o 


o 


o 


o 


o 




























s 


s 


§ 


s 








s 


s 








g 




























Q 


Q 


Q 


Q 


Q 


Q 










Q 


Q 





FIG. I 06 





•■•■■"■■j AS OPrirW AXXY FILE D - 

^ ■^•>^^^-^-^-v-'r*:^r^^-^. .. •■ • ■.. . 




o 

iff 







First GOP 






0 


3 


1 


2 


6 


4 


5 




1 


P 


B 


B 


P 


B 


B 




10 


13 


11 


12 


16 


14 


15 



Second GOP 
0 15 3 



Picture's 
temporal 
reference 



I Picture 



1 


B 


6 


P 


B 


B 



19 17 18 22 20 21 



I 



sequence in 
coded data 





0 


1 


2 


3 


4 


5 


6 






1 


B 


B 


P 


B 


B 


P 






10 


11 


12 


13 


14 


15 


16 



0 


1 


2 


3 


4 


5 




B 


B 


1 


B 


B 


P 




17 


18 


19 


20 


21 


22 



Picture 17 may depend 
on 16 and 19 



FIG- 1 07 




Picture 
sequence at 
display 



Picture's 
•^frame 
umber'* 





•\ PItLNT OF DRAWINGS 



□nni H 0 H a Z3 

H Access Start 



ann 23 anm ea 0 H ea 0 ca Q H ca 

Data Transfer KSS State 



RAS 

DRAM_addr[10:0] [Il>C 

We 



FIG. I 08 

38 - 



39 



Row address timing 



CAS[3:0] 
OE 

data (3 1:0] 



Start of read 



CAS[3:0] 
OE 

data[31:0] 



Start of write 



CAS[3:0] 
OE 

data[31:0] 



40 



Start of refresh 



FIG. I 09 



TIME 




PRINT OF DRAWINGS 




SI 

1 3 



RAS 



DRAM_addrt10:0l 



CAS[3:0] 

WE 

OE 

DRAM_data[31:0] 



zx: 



41 



40 H 



FIG, I I O 



TIME 



RAS 



DRAM_addr(10:0] 



CAS[3:0] 



WE 



OE 



DRAM_data[31:0] 



_r 



42 



40 



43 



FIG. I I I 



TIME 




o 

i-* 

in 

iU 

IU 

i5 



RAS 

DRAM_acIdr[10:0] 



CAS[3:0] 

WE 

OE 

DRAM_data[31:0] 



Hidden bits 


23 


High column 
address bits 


23-21 


Bank select 


16-14 


Row address 


16-14 


Low column 
address bits 


5 


Byfe select 


0 



44 



FIG- I I 2 



TIME 



10 



L 0 



Row address bits 



" -| Column address bits 



0 J 



FIG. I I 3 




o 

m 

lU 



ill 



PRJLNT OF DRAWINGS 



Read 
6 bit FLC 



T 



Read 
1 bit FLC 



I 



I 



0 ? 



1 





Read AC 
Coefficients 



Decode 
Tcoeff VLC 



I 



Y / Index = 
ESCAPE ? 



3 



Index = 
EOB ? 



3 



Read 
1 bit FLC 



/ 0 ? y 

1 














Read 
7 bit FLC 




Read 
7 bit FLC 



I 



Y 



0 ? 



5 



Read 






Read 


8 bit FLC 






8 bit FLC 



I 



FIG. I I 9 



Y 



72^ 

I New 
V Command V 





:j PRJLNT OF DRAWINGS 




Command from Demux 



next bit 



a 

'-si 
si 

is 

in 



or) 
on 
on 
on 



1 



7^ 



Huffman 
Decode Logic 



= EOB 



= ZRL 



CO 



Index to Data 



RUN 




SIGN. LEVEL RUN 

FIG. I 20 




1 PR1>T OF DRAWINGS 




^ Reaa N 
( AC JPEG 
yCoefficientsy 




Accept 
New 
Command 



Reaa N 
I ex: JPEG 
yCoeffkrientsy 



Decode 
VLC 



Index = 
0 Size? 



1 



Form 
RUN & SIZE 
(I to D) 



I 



Read 
SIZE Bits 



Accept 
New 
Command 



FIG. I 2 I A 



FIG. I 2 I B 




PIU^T Of DRAWINGS 

AS QP^if? WAJLLY FDLX D 

'wt ' 




-J 

b 
m 
lU 

lU 



17 



il £ 



not^reset phophi microinstruction 



2-wire i/f 



2-wire i/f 



HUFF TF 



input data 
input ext 



output data 
output ext 



FIG, I 22 



Cmd[17:0] 



PhO 



Control 




Logic 





in_data(16:0] 



PhO 











Phi 

RL[16:01 










Phi 
PhO 


> 






out_data(16:0 



FIG. I 23 





13 

'si 

m 
m 



^1 



PRLNT OF DRAWINGS 

AS OP^^ WAIXY n UED 




next bit 



1 



l^ornmand from Demux 



i 



I 



7- 



Huffman 
Decode Logic 



= EOB 



= ESCAPE 



= 0 



2 o 



CO 



CO 



Index to Data 



LEVEL or SIGN 
or 7, 8 bit PLC 




SIGN, LEVEL RUN 

FIG. I 24 





PRINT OF DRAWINGS 




i i 4 i 4 4 



■si 



^ u 




CO 





I PRINT OF DRAW WCS 

1 AS J?Jf:^1^> ^NAU.Y FtLE D 



2 -WIRE i/f 



12 



CONSTANT 



INPUT DATA 



RUN 



EXT 



phO 

A 



INPUT BLOCK 400 




AOD- 
INPUT- 
SGX- 
PEG" 



INPUT- 
ADD - 



ZERO 
DETECT 



sec 



2CC 



SIGN 



-^TO UPl 

2£R0_ 



CC VALID 



A REGISTER 403 



CONDITION CODES 402 



>ph1 


>phO 


RUN 404 


>ph1 


>phO 



12 V 
TO UPl 



6 

^ RUN 



INPUT _jv 

ADD H }" 
|ADDU4~*^ 



TO UPl 



A . 
REG- 
INPUT- 
ZERO- 
CONST- 
A- 
INPUT" 



INPUT1 

+/- 
INPUT2 



12 



■ADD 




SGX 



LEVEL 



SIGNH 
GND 



RUN 



RUN— fV 

GND— 



EXT 



phi 



2-WlRE i/f 



17 



-7^ 



OUTPUT BLOCK 401 



ADDR . 
UPt ADOR • 



ADD- 
SGX- 
UPl ' 



0 



FIG. 126 



ADDRESS DECODE 


>phl 





HARDWIRED MB 
COUNTER STRUCTURE 



REGISTER FILE 407 



>phO 



12 

-^REG 



TO UPl 





1 



PRINT OF DRAWINGS 




bmprtize 




bminslr 




bmsnoop 



To DRAM interface 



bmrecalc 



Addresses 



FIG. 127 





PRliNT OF DRAWINGS 

AS OP^?r? yAIXY FILED 





FIG- I 29 



*0 
(3 

m 

m 



BUFFER 
HUFFMAN 



BUFFER 



OL 
CO 

or 

•LU. 



CD 



CO 

<t 

UJ 

tr 
co 



CD 
UJ 



s 












rrc 




CD 




CO 




CD 





Address Generator 
420 



ru 

s 



Data ^ 



Data ^ 




External 



DRAM 
422 



FIG. I 3 I 





4 PfU>T OF DRAWINGS 

• "-f AS OR^- ^AIXY FTT Pn 




I ^ 



valid/accept 




Data In 
430 



Control 




^ 


— 1 i 


Write Address 





Read Address 




Data Out 



FIG. I 32 





PRIMT OF DRAWINGS 



m 



iQ_Quant_ 


scale 




8 













FIG. I 33 



Post -Functions 
see B.8.4.6 

Output 




FIG. I 34 





9i 



PRINT OF DRAWINGS 

AS OP'^ ^AJLLY nUEJ P 




CO 
CD 



^ Body Word counter ^ 



-4 
rn 




FIG. I 35 




the "common block" 



Y(1.0] 



Y[5,4] 



Y(3.2] 



Yr7,6] 




X[2,51 



Key: 

coef constant coefficient 
carry-save mtitiplier 
-0- mtdtiplier output resolver 

J^'^^^V- J^^ITN resolving adder. 
^ • subtracter 

-^P)- resolving adder/subtractor 



adder,sub tractor 



J^^^ cany-save 

-j.^ >- -a. /r^ dummy adder/subtractor 

" ' , * ^ ' CcombrnersD 
-O- latch 

2-input mux latch 



FIG* I 37 



in extn- 



in_data-7^ 
in_valid — 

in_accept-^ 



CQ 



in_extn_reg block^extn 
Stage 

in_data_reg Pipeline blocked 



in_valld_reg 
block_accept 



block^valld 
out_acc_reg 



q 

7^ 



FIG* I 38 



o 



eg 
o 



out_extn 

out_d 

out_vand 

out.accept 




a 
m 



1^ 



I. PRINT OF ORAWWGS 

I AS omf^ xsALLY num 




decheck 

DATA Error Checking and 
Recovery 



12 



12Z 

Inverse Zig-Zag RAM 



12 



ip_fmt 

Input Formatter 



22 



oned 

1-D EDCT Transform 



22 



tram 

Inverse Zig-Zag RAM 



22 



oned 

1-D IDCT Transform 



22 



ras 

Round and Saturate 



FIG. I 39 



12 bit Integer 
-440 



— 441 



— 442 



10 bits fraction 



K443 
1*^ Dimension 



7 bits fraction 



— 444 



1—445 
2"** Dimension 



4 bits fraction 
— 446 

9 bit integer 





Si 

m 
m 



>^ I. PRINT Of DRAWINGS 

/;f-f[ AS oi^?^f=; qjJAi,LY fuje p • 



decheck 



up port ^ iZ2 



^ 7 



12 



12 



fp_fmt 



uP port 



7 



22 



snooper 



22 



oned 



22 



uPport ^ 



tram 



22 



oned 



jp poa 



X 7 



22 



snooper 



22 



ras 



uPpon ^ ^ super snooper 



FIG. I 40 



12 bit integer 



10 bits fraction 



1'^ Dimension 
7 bits fraction 



2"** Dimension 



4 bits fraction 



9 bit integer 





PRX^T OF ORAWUSCS 
AS rfcP^mAf f V PTT vr% 

^t:;>:.. 



_1 




m 



DRAM Interface 



Address 
Generator 

. 452 




Prediction 
Filters 
454 





Top 






Fork 


— ^ 




451 





FIFO 
453 



Predic- 
tion 
Adder 
Adder 
455 



Write 
Rudder 
Adder 

457 



Micro 
Interface 
459 



Clock 
Generators 



JTAG 
460 



Read 
Rudder 
Adder 

456 

InpMt 



Output 
Inter- 
face 

Adder 

45iB 



FIG. I 42 




o 

a 
m 

a 

IV 

I- 



Token Input 

i 



Token Decode 



Macroblock Counter 



Block Calculation 



Base Block Address 



Reorder Read 
Requests 



T 



Write Requests 



DRAM Interface 



Vector Offset 



Prediction 
Requests 



T 



FIG. I 44 




^0 

m 



■'\:-\ PR^^T OF DRAWINGS 








1 
1 
I 


_ — _ — J 

1 
1 










1 
1 


1 














































FIG. 


1 45 







fU 

= 0 

1^ 



Forward Data 

1 



Prediction 
Filters 
Adder 



Backward Data 



Forward 




Backward 


Prediction 




Prediction 


Filter 




Filter 



To Prediction Adder 

FIG. I 46 




PIU^T OF DRAWINGS 




Jnput Data 



Pred. Filters 
Formatter . 



1-D Prediction 
Filter (x) 



Dimension 
Buffer 



1-D Prediction 
Filter (y) 



J — 

Output Data 



FIG. I 47 



ipa 



a 
m 



Reg A 







ipb 



Reg B 



ipc 



Reg C 

IE" 




V 

FIG. I 48 



in_del 



Reg DA 




r 


Reg DO 






Reg DF 



T 

out del 



0 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 



FIG. I 49 





. vi PRI>TOFI>RAWiNC5 
'r j AS OP? ^JWAIXY FILX D 




=3 
C 



FIFO 1 



FIFO 2 



Token 
Decode 



Token 
Input 
Control 



FIFO 
Input 
Interface 



i 



Reorder Input 



Output 
Control 



o 



FIG. I 50 




PIU>T OF DRAWINGS 
AC rfcr^^fVAf r v cmp 




Read Cvcle 



ExtemaJ signal- noiEl \ 




lono 

^ — > 


Internal signal -Address 


Valid 






Internal signal - RnotW 


/ ^ 


Internal signal - Prech 
Internal signal - Read_Str 


\ / 

/ 


Internal signal - Databus 


/ \ Valid 


ExtemaJ signal - DafahiK: 


^ / Valid 







FIG. I 53 



Write Cycle 



\ 

ExiemaJ signal- noiE I \ 

a 




1 


15nS 


'"^ Internal signal -Address 


y Valid 


x: 


a 

jy Internal signal - RnoiW 


\ 


r 


< a=f 

Internal signal - Write_Str 












Internal signal - Daiabus 


X 










External signal - Datahns 




^ 









FIG. I 54 





'4 

m 

ID 

lU 




[s| =SUPER SNOOPER [i] = SNOOPER 



.CO 



CO 



Li 





CO 








CL 


> 




Q 








X 


O LU 
LU O 


cr 

ZD 




1— 

O 




a. 


LU 

o: 


cr 




LU 










X 




LU 




O 


:^ 




or 


LU 
»— 


LU 
U- 
U- 


WRI 


rD 
m 


CO 
UJ 






Q 





± 



■~T~ 




! READ 
1 DATAO 

1 READ 
1 DATA 1 

1 READ 
! DATA 2 


READ I 
)0RESS2i 






<t 






READ 
ADDRESS 1 


LLl 




INTERF/ 




o 

CO 

r^co 




REA 
iDDRi 


{AM 






o 




! WRITE 
1 ADDRESS 








o 


WRITE 1 
DATA 1 




^ 

=D 
O 




pic^clk 

pic^phO 

prev_pic__phO 

prn_chg 

en_prnum 

new_incr_prn 

incr_prn 

prnum 

pres_flag 



For convenience plc_clk is 
shown simply re-timed to phO; 
in reality this is properly 
synchronised. 




State = PRESO ^ 
or TOKEN 



TIME 



FIG. I 56 




PRINT OF DRAWINGS 




^-4 



m 
III 




increment 
index 



pres. fig I allocated 



DRQ ^ 



TOKEN J pic-stort I flush I Ivoiid I 'accept 



FIG. I 58 





m 



PRINT Of DRAWINGS 



A5 O 




-BUFFER_BASEO = DISP_COMP_OFFSET0 = 0x00 



Si 

£2 I 



I 



0 
2C 



20 



2 

2e" 



3 

"2? 



2A 



2B 



57 



Component 0 



5D8 
604 



605 



62D 



, 603 



62E !62F 



ADDR_HBS_COMP0 • 

DISP_HBS_COMP2 ^ 

DISP_COMP_OFFSETl =0x630 



FIG. I 59A 



5 ♦ 

I 
I 



o 

CO 



630 '631 

I 

646 I 



'645 



Component 1 




ADDR_HBS_COMPl- — 
DISPCOMP OFFSET2 = 



FIG. I 59B 

0x7BC 



^ i 

SI 

O- I 

— 1 



7BC |7BD 
7D2 • 

• 


1 
* 
1 
1 

Compone 


;7Di 

snt 2 




• 


•932 

« 


i 
• 
> 


946 ;947 
• 



FIG. I 59C 





PRINT OF DRAW iNCS 
AS OPfS INAIXY FILE D 




-J 

a 

m 
m 



ly 




CO 
o 



X 



BUFFER_BASEO = 0 
DrSP_COMP_OFFSET0 



0 


2 • 3 


4 : 


2A 


2B 


2C 


2D 


2E ' 2F 

1 






57 






- DISP_HBS_COMP0 

* 






5D8 








602 


603 


604 


605 


• 1 
1 


:62D 


62E 


62F 



ADDR_HBS_COMP0. 
FIG. I 60 



1 



O 
CJ 

I 

CO 
OQ 

> 

CO 



PRLNT OF DRAWINGS 




BUFFER OFFSET 0x00 



COMPONENT OFFSET 0x000 + 



oo 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


oc 


OD 


OE 


OF 


10 


1 1 


12 


13 


14 


15 


1 6 


17 


18 


19 


1A 


IB 


1 C 


ID 


1 E 


IF 


20 


-Si 


22 


23 


24 


25 


26 


27 


28 


29 


2A 


2B 


2C 


2D 


2E 


2F 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


3A 


3B 


3C 


3D' 


3E 


3F 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


40 


4D 


4E 


4F 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


5a 


5B 


5c 


5D 


5e: 


SF 


60 


61 


62 


63 


64 


65 


66 


67 


68 


69 


6A 


6B 


6C 


6D 


6E 


-6F 


70 


71 


72 


73 


74 


75 


76 


77 


78 


79 


7A 


7B 


70 


7D 


7E 


7F 


80 


81 


82 


83 


84 


85 


86 


87 


88 


89 


8A 


8B 


8C 


8D 


8E 


8F 



FIG. I 6 I A 



COMPONENT1 OFFSET 0x100 + 



00 


01 


02 


03 


04 


05 


06 


07 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


10 


1 1 


12 


13 


1 4 


15 


1 6 


17 


18 


19 


1 A 


IB 


1C 


ID 


IE 


1 F 


20 


21 


22 


23 



FIG. I 6 I B 

COMPONENT1 OFFSET 0x200 -t- 



00 


01 


02 


03 


04 


05 


06 


07 


OS 


09 


OA 


OB 


OC 


OD 


OE 


OF 


10 


1 1 


12 


13 


1 4 


15 


16 


17 


18 


19 


1A 


IB 


1C 


ID 


IE 


1 F 


20 


21 


22 


23 



FIG. I 6 I C 



PR1>T OF DRAWINGS 

AS OP^tN AJLLY FILgP 




HMBADDR=0x28 



HB=1 



VMBADDR= 0x5D7 



VBADDR=0 
VBADDR=0x2C 




0 


1 


2 


3 




:29: 

. • *. * 


2A 


2B 


2C 


2D 


2E 


2F 


• • 
• • 






57 






* * . ' • 

COMPONENt tr. V'j 

• • * 














5D8 




• 


• • 


• - 


• . , • 


602 


603 


604 

* • - • 


605 


• • • 


■ ■ • 
• • 


• • • 


62D 


62E 


62F 



BLOCK ADDRESS=0+0+0x5D8 + 0x28+0x2C+1 =0x62D 

FIG. I 63A 



VMBADDR=0 



VBADDR=0 



HMBADDR=0x2A 
HB=0 







2- 


'3.' 


a • • • 


29- 


•2A-. 


'2B* 


'2c* 


2D' 


*2E 


*2F 






• • . • 


57 












• * • • 








UUMKUINt-IN 1 


0 


• • 


« 


5D8 












602 


603* 


604 


605 








62D 


62E 


62 f' 

• • 



BLOCK ADDRESS=0+0+0+0x2A+0+0=0x2A 

FIG. I 63B 




PItLNT Of DRAWINGS 
AS OF^ WAl^Y FTLEP 



idr data 



C IDLE ) 



Idr define samp 



^9 ^ i " ^j) ^ fldFro ditdl ^idr pic start ^ 

\ADDR1) XCOD.STD) I CPIcIstQ (HSAMP) 



fc 



E 



fc 



\ADDR3 ) 
^ADDR4) 



z:^ idr other 

!Civr &llxr3 |r idr hm bs 
^OUTPUT_TAIL) 



!ivr 



co mpl»2^ 
comp!«2X 



I 



Cysamp) 



Idr vmbs 




livr ^ ^ 

\ HORZ 'mBS 1 ) X VERt'mBS 1 ) 

!ivr X livr X 

^HQRZ_MBSO ) ^ VERT_MBSG ) 



CothefQ 



^ = return to IDLE 

fc = first cycle 
z = zero flag 



!Civr&rar&!ixr3 ^ ^ 



z&lmod 
3eq2 



T l2&H26l&!QCIF&!fc^ 
O— -i— — V fc w z&mod3eq2&!tc 
\ MB6 ) ^ ^ 



Q MB4C ) 
fc _ I 

^ MB4D > 




RG. I 64 




o 

'4 



m 
lis 

l3 
ill 



PRiiNT Of ORA WINGS 

AS o^y^ iNAixY nm > 




|UPLDAIA^yUi>'> — r 




< LOADB_0 "~l 
UPL WRITE. STROBES 



DRIVE^_SELECTS> -S y^ ^fa<DRIVEB_SELECfSl 



<UPI_BnE_ SELECTS I 



VARIOUS 
CONSTANTS 

SRCA[0] 
SRCA [ 1 ] 
SRCAC2] 
SRCACJD-^^g 
SRCA [4]-^/ 
SRCACS]-^ 



{k]^>^l- <^PIO[7:03 I 



SRCBCQ] 
SRCBtn 
SRCBt2] 
SRCB[3] 
SRCBC4] 
SRCB[5] 



<COUI}-o<k)-c 




FIG. 165 





m 

a 
I- 

lU 

a 



ph1 

phO 
drivea/b 
A/B bus 

Cbus 
LoadA 0 



k — \ / V 



I'.-.--.-:! 
Al:-:--:--' 



DCOOOOC 



i'' ; > V I 



)o<xx>o<xxxxx: 



1^ •;-:■> :i 



I ■ ■ ■ ■- • '"^"il. 

I'. - ■ ■• : 'i 



RG. I 66 



/ 



'a" register 
Loaded 



TIME 










I k2 








V 



T 




{3 

m 

a 



COEFF 
C03-E 




FRINT OF DRAW iNCS 
J AS OP^^^ JNAX^Y FILC P 





Add & Resolve 



T 



Add & Resolve 



Register 
Saturate 

I 

Latch 



I 



Register 



Saturate 



Latch 



outjdataO 



outjdatal 



FIG. I 69 



